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(54) OPTICAL CIRCUIT AND WAVELENGTH MULTIPLEX OPTICAL NETWORK 

(57) Abstract : 

PROBLEM TO BE SOLVED: To relax a 
demand for high-precision wavelength 
control over a laser light source in 
a remote node as to an optical 
circuit which modulates and outputs 
input light and a wavelength 
multiplex optical network constituted 
by using optical circuit. 
SOLUTION: An optical ADM 1 outputs 
branched light in a specific 
wavelength band among a plurality of 
wavelength multiplexed input light 
beams to an input port 2, and inserts 
and outputs the light which arrives 
from the outside. An optical amplifying means 6 amplifies the 
light in the specific wavelength band to branch port 4 branched 
by the optical ADM 1 . An optical modulating means 7 modulates 
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and outputs the amplified output light and inserts it through 
the insertion port of the optical ADM 1 . 
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[0 0 5 7] 7^ A DM 1 (Dftm&^ffiMtia^ 

ftUm FBG19 ©KStfifcgftJS^ CT^«0 1 2 ta^ 

1 rmm&±L <Dm%tLT$>% 0 

[0 0 5 8] *t5, ±^L^*f§0J§t^§^p a p£D#^ 
ftjmtCfel^T, KltS!l7 i 6A>'FV^X7-Y;b^ (FBG 

50 i o) ^^mmSMft^ybf^y j 

117^;^1 6 a, 16 b, 16c)^SMnT^©t 
[0 0 5 9] FBGI OSfflVfeW^lCtt^ 

©g® i: EPtaT 5 31* W bf S c i: t «fc t) iftfi rTS* 

i6b, 1 6c*m^rcm&fcn. ^<DWk\mmti£^ 
[0060] w.m&myt* y f 7- 7 on 1 o^ffiff^ 

RNtSIlftigfi^Bt*7h7-^ ( U > v F 
7-^) 1 O^SIt^lBtOV^ 0 1 4^#HSLT 

[0061] *HjBgSS<o u F y—t-etts k 

#g|ORNk2 3*^nfiORN2 2 £ llOCN 

2 1^±£S1S2 7£S1U ^RN 2 2 fcitfR Nk 
23tfCN21tlJ*l TJlM^ff 3o R Nk 2 3 tt± 

50 M/t^i:?) i fcOilLT0^L,/cA\ U>7"*'yF7-^ 
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[0062] cn 2 1 iciiMm&icmmm^nrzu- 

mm 2 4 ^ WiilBB^ tlT *5 D> g-R N 2 2 &C>tf L 
TgfcSifcl^+*;l/*»J!)ST5. c 
N 2 lfr5RN2 2^©{H^7M^i:RN 2 2 frE> C N 

2 1 -xoiifffi^cDa^&T-fes^ii^^t^ 

L T IK Bfl L X 5 t [5HMS5:ffl V ^ T Hf ffl W K L T 
fc«tVU 01 1 ^#F,(4LTSJfWLfc<ta^RN 2 2t 

MS^fiLT&<n\ 
[0 0 6 3] CN2 1 fr5j£ffl;*ttfcWDM{i*§<Z>5 
*n SSAk©^«^Him©RNk 2 3tC*3^T^ v R^tl 

?„ ^#5ttfig^a R Nk 2 3 &-c>}ttl##«#& 8 IZ 

icxvmnz titers woMfi^cftt A?nt^soc 
n 2 1 tisasnso 

[0 0 6 4] *^^fi<D^-y H7-^fiKtc*5(/^T 
tt, R N 2 2 £331/">T U- If CQMSfflfP^fi 1 5 

fcHWMt-rsc set, ^Dsmjs&wD 

[oo65] QtL&&wyt* ^ by- ww, 2 omiMB 
wo mi 5 tt*fffltc&&&&&myt*y v 7-7<dh 

[0 0 6 6] HI 5Cli, aWC^fSMSfcitWlfOtf 

5 * 3 2 ^ x tfj k -fe > ? y - f *j J: rfls a © u t - h y 

- F*«A, =S/^lC*»MKftS3tlHlB-p*S R Nx 
2 8 i:RN y 2 9^EHLfc2 77l'^<D^[p]f5S§y 

*HfitO^Ht*5V^T«, C N 2 1 fr^ft^flfcM^ 
fflftfcfflVT, RNx 2 8 fcRNy 2 9 HTUfflilSW** 
•y h7-^^IlL?Co 

[0067] s#ff m to ccw) icyttf&3Rfr%yt7 7'( 

M 1 5 5TMSA y <D^X 1 5 6 ^iJ&LTfc' <3 , ^7. 

1 5 6t33VT, iftSAy^Kf SJfiADM 1 5 1 

fc, tffgLfcftM^fcSM-f SfttltfiS2 0 cwtfxi 
@©RNx2 8 (ffi&SlTT^tfWg) fcESStU MS Ay 
^7>KbT^fI-r?)*fglWt^§7 I c|l]ieg 1 5 2tfy#l 
©RNy 2 9 (ftittH^ttmg) fcBBH£ftTV>£ 0 - 
S\ KB#lf@D (CCW) \zftmiMt^y7-(^l 

5 7T1»0/U 1 5 8^flJtLT$3D, ^7 15 81c 
T\ MS A x LT«f S K « § JtlHl 

Kl 5 2 4 RNx 2 8fcStSn, MS A x £#R-T 3 ft 

A DM 1 5 3 fc, #ttLfcttfI#*£«-tS*fcaiS2 

0 c c wtf R Ny 2 9 fcR«2frlT^5o 

[0 0 6 8] RNx 2 8fr5.RNy 2 V\<DW\%<DW;-g\Z 

li, c cwfcjMft7 7-f^ i 5 7±t?j£-SAx©S3?ll 

tfffA^foT, RNy 2 9<DSff^tCfel^T§ft-r 



(7) 2 0 0 1 - 2 4 4 8 8 5 

12 

§o jM^fnl(DCWfE3M«ii-Htc:«, ft7 7^1 5 5± 
Kfc^TMSAy^^Tl^ttlCCh^T 9o 
[0 0 6 9] RNx 2 8Sfc(iRNy 2 9^ra— tft Lfc 

[0 0 7 0] uuftt 1 ^7^© H@©R N#± 

10 h\ 

[0 0 7 1 ] (ftHIifgcOfg 1 0 Oilll) ^{C, ±3ZE 

[0072] i^mmzimftmm^omm^ 

IS 6 ffit$£ffl£WL 7 t LT S 0 A 1 2 fcfll V>fci§^ R 
a m a s w am i mz£.ftl£ S 0 A 1 2 ^iCfcttSfflS 
f Olf^IiS (Cross Gain Modulatio 
n : C GMK ffiSffiffl^lI (Cross Phase 
modulat i o n : C P MK EftMg'a ( F o 
20 u Wave Mixmg: FWM) ^©SbSfc* b 
TSES^KS^fiE-TS C i:^tU*5 (R- R a m a s 
wami and K. N. Sivarajan, "0 
ptical networks a practic 
al perspective, "Morgan Ka 
ufmann Pullishers, Inc, 199 
8. ) Cfc^afihTV^, 

[0073] Hi 6 <Dtom* S 0 A 1 2 tfiO C G M^rfU 
tify 1 5 h 4 t S 0 A 1 2 ©HtfflAbfc 

[0 0 7 4]^y7l6 0©3ttfi^ffA#- M 64 

^ ms a 2 (DimmMz ntcft* xtjt ms a 2 <o 

Jtixytk DM 1 at«tt)4MS*nfciftSAi©^i:JtA 

7°v 1 6 0£ iD-^M^tl, S0A12tXASn5, 
SOA 1 2t*5ttSCGM^SKJ;!3, iiit^T-feSM 
S A i ©fttfcff 3 S O A 1 2 C0W#ttMS A 2 cD)t^Jg 

^ * h/Jn* < & v , ms a 2 coy$mm^ < 

[0 0 7 5] C ©Jg£, MS A 1 O^fiiSS A 2 co^olf 

s oa 1 2oaafcE«snfeB p f i 3(ommwm 

[0 0 7 6] CCOi^tbT, 7tA7 P '7 1 6 OlzXtlS 

tiitm&x2<Dytmmffi&xiK2mzti. bpf 1 3 

XlttitJ^nZo MSAKDlt^tiftADMl 
acOffA4-°-h SK.\j]2tU 7cOWDMM#K:lSA* 

50 [0 0 7 7] *®jfitf3^Ht$5^Ty\ 7tA DM 1 at 
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ffl ^ r t mi tc#M-f § c t ft m § „ 

[0 0 7 8] (M^&Wt^ 7h7-*OS3 ©^fiEfc 
SO @i5tt$i 0O^gag®3fclIII&TS5ifegg» 

Tfgffl Lfcjg^«3t* f 7—? omm&momf&m 

[0 0 7 9] CN2 1t»RN2 2A^SSWDM 

yy^7 h7-^^ ftio^-y F7— ^SfetiMitL 
fc/-F 1 7 OfrBSgAotherfD^ff^AMroM^tl 
So MSAotherOff^tt, k#g©RNk 2 3£EB£ 
n/clg 1 0 <D^&teBji©ft@& 1 6 0 ©^{H^ffiA^- 
F 1 6 4&&}J]l£tU RNk 2 3fcfJt)ST6nfcjft 
SAkfCiSSSSI^nfc^ ±{e^SSS2 71CWDM 

[0080] ^mmmm^^tiis, mmmi^mmm^ 

7 — *, feaWiffliUfcZ-F 1 7 0^P.CII§ 
RNk 2 3 0lt4WDM*y F7— *©&g^'J 
>y FJciSMStllEWrs c tftT*^2> a 

[0 0 8 1] 

mom] u±siWLfe J: 5 K*mfe.%%ym'& 

9 <D V F J - F t 33tt 3 ftfiOSfcgfcJW*^ £ b 
Tffgitt^fiT^S c i: t ft < 9 , ifcg^Sft* v F 

7-*©«^ ^t^-tossfc-rsc fc^Tffsjaft 

[0iM#&Ml 

[ia i ] *f§Bi§«ig i <DM*mfm^tmi$.M-v&z>o 

[0 2] *^BJ!^I| 2 ©S*«JS (SifW#) *^-r 
flfi£0T-$>§ o 
[0 3] *^tc^5^EISS©^ 1 O^fifi^^^^-T* 

[EI 4 ] ^fl^f^STtlllffiO^ 2 OSIIl^Stl 
fi£0T£,£ o 

[is] n 2 (Dmmfmfc&f% fbg^bpf <Dmm 
m 6 ] *#§w^ff s^ass^fg 3 ommmm^tm 

[a 8 ] ^.mmim^fmmcom 5 <omsmw^^irm 

[0 9 ] *^fc#5^[Hl8S(0^ 6 osiiesti 
[0 10] *%IKtff^}t@S^©lg7©Mi®Rs^t- 

[011] #fggmc0&sftiiii8©^8<D^$^g£^-r 



(8) iff M 2001-244885 
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Sfig01?fe5o 

[01 2] 2|S^K^S^|5|gS0^8 0j|j{|^»C*3^ 

5 F B G timftmm F B G ©KitfX-^ h,K BP F 
M®X^ F;l/fcJ;tf{§^7L «gg|H^<Djgg©KI^ 

[01 3] *%wK&zyt®&<Dm9<Dm& : f&m*&? 

[0 1 4] *^t^§)t[iI^fflv^TlMbfcri5S# 

mm-y bv-z<DW, 1 ©^w^i^^-r«fi!c0Tfe 

70 So 

[01 5] ^BStf^S^lHlSS^ffl^TMb/fcMS^ 
■2>o 

[0 16] *Mc{£S^0E&©!fI 1 0 

[0 1 7] 2|c^fC^5^lHlBS^l 0©lfe«i£:ffl 

ii*^-r#ifiKia-efeSo 

[0 18] tt«)WDM^7 F7-^©— ^^J^-r 
20 «fig0T-$.§o 

[0 1 9] »OWDM*7 F7— ^t^VT, FBG 

/c^*©7^§Pn n p (RN) CD-WI*^-r«fiK0TfeSo 

[^§«iffi] 

1, la. -If. 15 1. 153 ft7FFny7°lB- 
(ADM) 

2 A*d-°-F 

3 tftfjtf-h 
4 

30 5 JSA#— F 

6 ytmm^® 

7 )t^n#a 

8 /;:',iij^af^ 

9 mm^ta^m 

1 0 77^7*7 7^-^^" (FBG) 

1 1 

1 2 ¥«{*ftit» (SOA) 

13 ^F/U7^M (BPF) 

1 4 

40 1 5 ) 1 fi*7 0 7 

16 a, i6b, i6c S§W*^Jl§l7f 

1 7 *SS»3- h 

18 4^-h^-*al/-^ 

1 9 {m'MM FBG 

20, 2 0cw, 2 0 c c \i ymmss 

2 1 -fey^y-F (CN) 

2 2 u^e-Fy-F (RN) 

23 SlkSgOUt-FX-F (RNk) 
2 4 U— tf 
50 2 5 MSv;Pf-7 0 b^^ (IIMUX) 
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2 6 jftgxV^^U^-y- (MDMUX) 
2 7 

2 8 SlxSgCQRN (RNx) 
2 9 fgy#@©R N (R Ny) 
1 5 2, 1 5 4 jm$i 
1 5 5 3167 5-^ (BJfHH 9 



(9) #12 0 0 1 -2 4 4 8 

15 7 ^7 7 4"^ CMBfftlH] D gjl) 

1 5 6 fcftAyCD/^X 

1 5 8 fcftAx©^X 

1 6 4 Ml^tif At- h 

170 m<D^v hu~-!7<Dy-v 



[01] 

mm 



m i o] 

S70«!filgS OEM) 



/ 





[[XI 2] 




(11) 



# m 2001-244885 





(13) 



'Wm 2 0 0 1 - 2 4 4 8 8 5 





(14) 



#H 2 0 0 1 - 2 4 4 8 8 5 





(15) 



$#M 2 0 0 1 - 2 4 4 8 8 5 



[01 6] 



la 




(16) 



ttUB 2001—244885 



[HI 8] 




[0 1 9] 




(51) Int. CI . 7 

H 0 4 J 14/00 
14/02 

HO 4 B 10/20 



F I 

HO 4 B 9/00 



7-7H-K (#€") 



E 
N 



(17) 



2001—244885 



02MW% YltL MM F 2H079 AA08 BA01 CA04 DA16 EA07 

mp,m-im%x^m~T a 3 s 1 % b hah kaos KA20 

*«M1tfgttS^art 2K002 AA02 AB01 AB02 AB12 AB30 

BA01 DA11 GA10 HAOO 
5K002 AA05 BA02 BA05 CA13 CA14 
DA02 DA11 FA01 



i&mmn mtmm\ i^zom^Kx^m^mm. 
mi n^m -iu.fi 

[fgfTH] ¥$1 4*f 4£ 5 0 (2 0 0 2. 4. 5) 

#M 2001-244885 (P2001-244885A) 
[£^0] 3^9/1 7 0 (2 0 0 1. 9. 7) 

[^jI^sc] tefmmm 13-2449 

[tHl#§] #12 0 0 0-5 2 5 4 8 (P 2000-52548) 

mmmmfimmim 

H04B 10/02 
G02F 1/01 

1/313 
2/02 
H04J 14/00 
14/02 
H04B 10/20 
[F I] 
H04B 9/00 U 
G02F 1/01 F 
C 

1/313 
2/02 

H04B 9/00 E 
N 

BIfflB] ¥$1 3^1 \EZ 9 0 (2 0 0 1. 11. 

2 9) 

[¥i!ffiiE 1 ] 

[»s«] mmm 

[fs*^ i ] n 1 (Dyt-v-if- 3.u—#£, mmm 1 <o 

i U - # 5 £ ft 3 ftfr 5 Br£#«0«g 
;U7^;^t MI ESS* » r/F;W7^WOS 

mm\mfim/m\^mc & <o fi&z nrcmmm^s 



3fc*flfflBSg$M6/WA#SK: <t 5 ffilHM*^M^ ftfc 
fttcjf AT § L^tittli JtllKo 

2 ] ffjRiB 1 KfEKoftHlg&fcfc^T, 

mmmw^/nx^mz. ± d ftfcMK#s» 

mtftis&wc x *) ft /hb^^wt § ft^m 
¥ia t £flt a fc d t * mk t t s jtiHiKo 

mmm i ojty— *a 4 nw-^a u- 

MIS 4 h^-^n. U— 5>tH:fr£ft5ftfr 5rIt 
Jg^lDcCDMM^jlWB^ItcSS U ffi©Sft^)iilT5S 

[» 4 ] f|*iM 1 J^jM 3 ©v-f ftfrfcfHitOftlHl 
fufEfcl^WffA¥Stt, 

MIES 1 ^a-U-^cDliiiitm^t^m 1 OR 



WISH l <D&MWtrty V^xy^;l^(Dm^ytlh~Jit 
MIBfg 2 ©£lt|y^A> FV^^^l^cSMtiTJi: 

me® i ^xxsmzcDmmft^yv^xy^jv^n^ 

[fl5l<IK 6 ] Hi (Dfttl 7°^ £ , itufBH 1 ©7t/J 7°7 

t , ffiSBfiftf * > FAT. 7 >c ;l/ ? CMft tti;b £ IS 
^-r§lg2(D7 1 i:*7 0 ^i:A^^S¥iaT-feoT, i£ft^ 

ft£MfB$S:bW}f A3» J; D tufBrSS^tt^ftfc 
[If*If! 7 ] 11*11 6 lZ.tRm<Dyt®t&t03^T, 

mmm i Qytxf^ottiti i ©ri^m^a 

>FAX7-f ;Vy 

Huiatr-r v \s-z<omii tm^t^mz <Dmm%^ 

>F;U7-f^t, 

MIBH 2 <E>£Iif§!ftA:y FAX 7^;P£©)gj!fttti73 1 

331" 2 ©ft* 7°7 ^fr 5 % *3 , 
MIBil l fccfctfH 2 <D£M»^ K-*X7-r >l/*fi& 
Sl^g®«^-g|5^-^7'y7°1-§ c t%WMtt 

[i*]|lO] Sft^M^tifcA^Tt^BpjT^&fi^ 



£ri£M^« ©ft ^ w a l t m * -f 3 * y f a 

77-f^t 

MIBMiftAy FAX 7 4 K X t) 5M£ nfcfutB 

piT/g^*w«i*i ©ft^tgiie-r 3 ft i: , 

MIBjSSlSftA y FAT, 7-f^^^J; t> ftfcMIB 

KttMmmmmKs < y fv sx 7 ^ ;f * jc «t mibms^ 

MIBSaiSU^Ay hV^7-C^fc«t D^KStifcfJIH 

[n*« 1 2] isjRrpj isfttti 1 \z.mmmi\m^ 

miBSS53 v te/|f A¥®S /ct±MIBMji»^ F^X 

[Bl*«13] -fey^y-F^SS©U^-F7-F 
^rfiXs ijiilBSacD U^Er— F7 — F©^ < fe— 
»5l<3S 1 TbS 1 2 ©^f I nAHc|Blc^tufB7 I dll]Eg%7 I 6ff 

tulBTtiHS&^lH^^MSBMS^K/Jf A^ilt WIB^ 
U^E- F/- Kfcfc^TgftSiflHaftSf&W&WU 

Mia^aao u f y - f u fflm&ft& 
^)t^tugB^ y t / - f ^ e ^sa u 

MIBU^- F/-Kfc*5VT, MlfB^IB5ti/cM!B»^ 

^*mmzzt*¥fmt-r%tiim&w/t*y F7- 
[ii*]i 1 4 ] it*iR 1 3 KfEmo&m&nyt* v f 

glHCjMM&S*3J:tf7J[^^S^§H 1 *3«t tfll 2 OiM 

ft ax tMiB-b > ^ 7 - Kfc <t xsmmm^o) u f 
y - f kmx. & c t ->t¥m 1 1 § im^mft* v f 7 - 

[%BJ^CDl¥ffl^iSB^] 
[0 0 0 1 ] 

fi (Wavelength DivislonMult 
i p 1 e x i n g : WDM) Jt^v F7-^KIU ff 
A^^^lILTWTJ^^^Ili^fecfctfS^ISlSg 

[0 0 0 2] 

Hi 6«, -b>yy-F (CN) 21t 

U^-Fy-F (RN) 2 2*549, RN2 2tC^7 
F FD-y 7°-o-iS§s (Optical Add-drop 



Multiplexer: ADM) 1 £r|B L fc$*£> 

[0 0 0 3] % A D M Hi, 2 7 ££JKf 3 

W D M#%fr £ CDSft^ -V ^KO^fl 

^©ifcg^rt^Sfcfif 3U-1f 2 4^#RN2 21*1 
tlEBLTfe^ CN 2 1 flOU-lf 2 4 frSOtBJjTt 
fcgfHLTfeSLfcftfl^^ ft A DM 1 K£r>X±& 
WmZ 7tJfA<T3c 

[0 0 0 4] I17(i, M3zEL/c^*U >^7F7- 
^CDRN 2 2^*5VT> ftA DM 1 £ LT7 7-f 
y^^lx— r-f" >y (Fiber Bragg Gral 

i n g : F B G) 10 k^-+a 1 1 fcJB^fe 

[0 0 0 5] 

mmtmi^hx a k-r sisii] mhb©r n 2 2 k:ek 

tSU- 9* 2 4 fcLTWu Wib-^ffl^?)©^- 

St (/KS&&« Oj**, " ft7 7^MfiKfj" , 
BfJXHfrMtt, 1 9 9 5. ) &C±3k> 1. 5)im| 
■£fgjgt"3 D i str ibuted-feedback 

(DFB) b— tfCttO. 0 9 7 nm/K, 7?7'J^ 
n — (Fabry-Perot : FP) U— 9*Tf±, 
0. 5 nm/K0^tt#tttff8§SiVCV3o 

[0 0 0 6] Lfctf ot\ D F B U— tfOfggfi 

mmt^± \ GHzwtaiAsftwctt, ^-ossas 

Sjt^SSSWfc^cDSfMMtt R N 2 2 cDfg^X h 
[0 0 0 7] ^fglW^^htHO^tcS^T^^tl/cfeWT- 
S^^ffi-rsc t©-e#S3tgPa, t;.;;r> >: !,^)\':|n| 

ifs^ffl^/c^ft^a^ -y f 7- 7 *im? 3 c -e* 

3o 

[0 0 0 8] 

tarn 1 oyyt^-^-n. u-zftb&iiisti^ftfthfm^ 

FVU7^;^ fc, MIESiM^ P7U7^ 

^ e> ft 3 fa?*? r, im%mi£nrcxt)ytfrt>m%. 



fc HUBBmSSg^rt ©ft«It~ 3 ^il¥!§ k 

x., Miatiiii^a^ tuiawfat^tf!^ lEis? 
n/c^^wiafift^R/«tA#at «fc d Mias-s^m? 
nfejtt si Af 3 c t &m fmm^mM 3 „ 

[0 0 0 9] If *W 2 <E>fgf!HH\ fft&Jl 1 tiatSc©^@ 

fc c t 1 1 3 ytmrnzmm- 3 „ 
[0010] iwa<^» nciafMin 
Ktfev^T, Mian 1 (oytv-^=L u-zit 4 h-ft 

fix. fc c i: i: -r § t^0ss *a^-r 3 0 
[001 1 ] mm® 4 <Djg0jj«s mm 1 t^js 3 o^t 

[0012] M«g5 0»ifltt, m *« nciaf40)t@ 

•9— * a u- * ota* is^-r 3 s 1 ©si* < > f 
/^7^;i/^^, Miami (Dmmyt^yv/i^7^j\y 

y-oWt, Wiam 2 cDgW§u)tAy K/U7^;Wo 
WMK&jj t &<£[t %m 2 a U- ^ t 6 ft 

D, Miai? 1 *5J;D ; m2 0SW§y7'6^>F/^X7f 

[0 0 13] ffi*IM6CD^a, Iff 1 ©7t*7°7i:, tu 

lam 1 ©jtA^^sffi^sns^Bms^isoss 

ii7tffi±i i: 3 S 2 ojfc* 77 k ^ 5 ft 3 

3t*W*U ^g|5^P»5J*'T37 I fi©d^, rTt£SS0« 
[*3<03fr£ffiA bT 3 ^S^WffiA¥S^fix. fc 

iHcrto^ws-rs^ii^ak^fix., iijgati!fti¥a 
ks wsa^ii^atj;»3iiifi, gp^tifc^^tuHa&s 

c i: ^T-'/'u k 1 3 /'i'l'lif'i^ib'tM- 3 o 

[0014] it*ri 7 coigfw«, tmmG^mmoyjt® 



^fi a c t ^ m 4: t % ftmmmmt % . 

[0 0 1 5] ff*rB8<«j^i\ !S*Jl6i:/i«7tHE 
«©ft0lfgK:&^T, HUBS 1 <oyti3? ; 7<D}diK.yt7 

[0016] m>mQ<Dmmii, mMmeicmmvytm 

Btfc^T, MlB$A»«/fi?A#Kfcb MfBIS 1 ©ft 

*7°vom^i:s-a-r5ii i (Dmmyt^y^^T.y^ 
ytmti£i&&*&yo''(vi'-#t, fuisftT-rvb- 

MlBSt 2 ©KifSftA> F^X7^l^©3i§ftl±i 
©-gptf v 7°-f § c i: 1 1 % ft Ih« JI 

[0017] if^rsi ovrnm, i&m&mznfcxti 

SifflSft' ^H/U7-f;^t ituf Bit ft ^ > FV * 
x 7 -r J; D ^snfct&BffiSKgflfiSrtoftS 
lffi-f-5ttiMt\ tuIEiliiSft^ FV<*7-r;I/* 
Kit) ihSS nfcWBBf^iftSWiSrt ©3t*SEWr «S 

[0 0 18] tmm 1 1 ©fP^ If;J^rs 1 o tIBic© 
ftJUBfCftV'T, iiftfE&iSSdfc^FV^ 7 
5 nfcitulB^ftftfr 5 ft ^M^^R" 3 ^oW 

a^ M8B^f?-st «t Qttmnrcmmt&mtzm 

#tttti#8 fcfli*. c £ £ W IK i: f § ft HS&fcffiffi-f 

■So 

[0 0 19] m>m 1 2<DfgHBfcl, ,,,'iA-Vi 1 Sfcfci 1 1 
fcIBKOftTO;: tsv^T, fuIBSS^iK/lf a* 

ttMiBsssftAy fax 7^ ;i$(Dmmmxm±zt^ 

[o o 2 o] ttsmi 3©%WJ4, -by^y-FfcifflS 
© u f y - F^fi^ mmmkv u f /- f© 

< £ -t. - J^Ji'iA-ii 1 PjM 1 2 ©l^T tlftHCtBtc© 
ffilBft^SS^ftlf ^fg HI; fc fct t L T s 

Miai6S^(S/fi»A#att, MfB# U F 7- FEfc 
V^Tg&S^KfeSW&^U MfB?tf£©U F 7 
-F*<0&4fc*fU Mi!BiSS^iK/^A^atJ;D^« 

? n s iftM©ss Wfflft* «fc imytzmtt y * 7 - 

F % 'Ml U MISUSE— F 7 — Ftcfev>T, WlB^iH 



sn^MiBSgiifflft^turri^^p^a^ffl^T^p 

[0021] 1 4 <Dmm, m^m 1 3 ^ia«© 

^ 7 - f*3 j: tfwiaaaso u f 7 - f ^iix. § c t 
*wmtt% im^mm- v f 7 - 7 %si^-r § „ 
[0022] 

[5giw©^fflo»fi] (ftmss^B 1 (D-mmm) m 1 
[0023] 01 K^t^miMifmommmz, fbg 

10^1 tt<OWr-** 1 1 t*«f*ftti'l>MI§ 
(Semiconductor Optical Am 
plifieriSOA) 12^565, FBGlOli 
SgS}RSii#14^7Tsb, SltSft^V FAX7^7 

[0 0 2 4] AM- FfilJO^' 1 (OytVr-^rn. 1 

1 1^- noi x^xij^ntam^MM. F 

1 0 2 <t DtHTJ ?tlTF B G 1 0tcA73^nSo FBG 

1 OK^TSSAi <0ytH t RMf£tU t°-h 102E 
SA**nT*-H 0 3«tDta*S^ SOA12K 
A71?tl5 0 

[0025] S0A12 ©Igii)*?5i^*ft[lSS «fc K> I8S 

A i (D%\m^-v\mm2<Dmr-^3.\y-9 1 1 

t^-F 1 0 1 ^DXiJ^tl, ^-F 1 0 2 <fci3tti7T^ 
tlTF B G 1 OlcXJl^n^o F B G 1 OKfc^TifoS 

[0 0 2 6] ?S§A i O^jfAJtlfeWDMltfiS 

2 £>fttf-+n. U— ^ 1 1 <Dtf— F 1 0 2 tcAAl^tl, 
^-F 1 0 3 J^fflrttf-hflKktftfjSftS.. 

[0 0 2 7] ft^ft^M^flft^f&l-SH^ffl 

Tfi^ft^3i§is« tujgpft^jMs^fc^f y-r So 

[0028] dCO^^, SOA12 ftfflffi 

mximsm^- f t ft^jiff ^- f y-r s o g u 

s t a v s s o n^tcintf, {f^i'SlfSt- FtCfel/^T 
S O A 1 2 tft^A;l/X^J%A*-r?. ils S O A 1 2 

(M. Gustavsson, A. Karlsson, 
and L. Thy 1 en, "Traveling w 
ave semiconductor laser a 
m p 1 i f i e r detectors, " J o u r n 
al of Lightwave Technol., 
Vol. 8, No. 4, pp. 610-617, 199 

o. ) o z.o^it^mn-t^^tmtim^mt^c 



[0029] mwMin Ffcfcv>Tt4, mmtzim 

a, soa i z^fi^Mff^-F-e^ffl-rsc -rftfe 
■5, soai 2it titles, mn^rn. 4j-«i#sfe«t 

[0 0 3 0] lMM<Dffl--*a b- 

* 1 1 , F B G 1 0, ffAlJO^- +a U— * 1 1 , 
*5i(ISOAl 2 fcj; <9 TV >Jfig£#t?ft¥«;l'-7 
«?tl5. LfeAbT, F B G 1 0 ©K!tflJ«JMfl 

< # u— if ^jgcx^^KiEK^ t , $g 
WftKttf S S 0 A l 2 <D=fltf##ffiTt 5 c: tff&Zo 

[0031] o^s^ni 2 (Dmmm ^mmmmM 

% t Of, El 2 t^O^^^-To S O A 1 
2 0MK^>FAX7^;^ (Bandpass 
f i 1 t e r : BP F) 1 3 %ffiAbT*^l»^i£ b 

[0 0 3 2] H3 8, COB P F 1 3 ©MilfcffiP^ 
F B G 1 0 ®3]fi&g$ti<DI!9ffi <O-0!l*jjVrtf 

Silo 

[0033] 03 (a), (b) «|5H»3?feM@ 
K^SWtt^bT&D, L(Di3ftBPF 1 3 t F B 
G 1 0*fi*^*J^ tu$bft)^W^-7°coSA^ 
jfcgflfiSfcfrfc-sT S 0 A 1 2 ©fljffj; t) At < f 3 C 

£ t «fc t) , mi ^^M^jg^frfiS £ 3 tlf#£ b— tf%« 

[0034] cytmmojm 3 nw^m ^mmnmn 

(ff-5f^*5imMii7 1 fi) fcsifrs f b g 1 0% 
2fHfflV\ sf b GHK3tr-rvu-^ 1 4mmLTc 

[0 0 3 5] *Hfflff^l(l ±f3fffi5ot .toTluM^ 
W;b-7Wff £C H 1 ©SM^MSM^ti 
If?) b-^'%®W£bTV^ 0 

[0 0 3 6] OKlyv;:;-; 4 <DS»fi) EI 5 fc^-f* 
IBItt, 2»»7 7 1 5 i: F b g 1 ofcS-A/e 
S5t, ATJ^-h- 2£3t7>(Vb-* 1 4%g 
fib, ft7Wb-£ 1 4 £Mft*7°7 1 5tFBG 1 
OA^ftS^SHI^ffl^feCilt?, FBGIO^DS 

i^n§^A73^-h2^c.to^^n§c:^^0jab 



[0 0 3 7] bfrbftft 5 ^ *Sffiff^^*3V^TfeluK!! 

bfcgi 1 fcfcw-ss 1 ©m»^jfii:i^st, atjWJt^ 

77 1 5, F B G 1 0 , tftfjflfofc&Tv 15, S 0 A 1 

f.|<o., fCf, g|2$,Sl^iia4tfcV^T) , (:-9--+ib 
5tc^x.5«fi5c^rfflb§c:i;tcJ; 

t) S OA 1 2©£Jf#<fc!)*#<?"SJ:i:Jb v etSo 

[0038] o^koh 5 oyMMfcwo m 6 tc^-r* 

a U-£ 1 1 ^^n^tl7^*7°7 1 5 fcB£g8*T$JjK 
[0 0 3 9] ^iSI^B PFffl^ft*ffl« 

[0040] 6 (Dmmm) m 1 tavr* 

nffiffMsOT^s&kb mnw%mm7j)i$ 1 6 a, 1 

6 b 5 ft £ ft¥g* £ ¥*ttfti8flSS (SOA) 12 

fc-p«jastiTv>So &mwfo%mwk-7 j 1 6 a, 

1 6 bl±±t^H— ©3ffiIiftS*WLT^So 

[0 0 4 1 ] A7>t°- h 2 J; t) A*?n?i:WDMi^ 

imwfo^mwky j fr* \ 6afcA7D?n, cct, ft 

,^V!i(*M1)if47 Y l 6 a^jSii-rs 0 ^OfteOS* 

jStfttEitSfu si^nfcrS*5ic7jH±^*f*^«lS7 
i ebtcA^sti, ccTt>sasi**nTa* 

6 a ^SSb/crSft^Hi, F 4 «fc D ffi^S 

n, s o a 1 2tcA^^n§o 

[0 0 4 2] ' liJv'U^tti. S 0 A 1 2 ^{HifgffiHb- 

tS'ipi, ^ira^n, jfA^-F 5tcxt}^nZo A73^n 

fc^ttl^ ( 8f*^»Jl7^;l/^ 1 6 bMiU m**- 
h 3 iDttiT^flSo *^tc$5l^T«, SOA125: 
^ty^W^-y^Bfig^tifti^ciis Bl 2-^H 4 ©8! 
ft U-1ffgJg^#PJ±-r § 7 -1- /l/^cDfgffiffliJI^ 
S^fti,\ Sfc, afflS3ttBPF*ffli/'»fcci:T?3t , 9— 

[0043] (jtEigg©^ 7 (Drnm^m) m 8 tc.TN-r* 

^fit^gsO^lelSSts, lffi<9sf«ftlWil!7^l^ 1 6 
cj^eftS^SKSt^iiftJttiSffiS (SOA) 1 2il 

[0 0 4 4] A*^-F 2 <tt)A**nfcWDM^3te 
16ctA73^n, udT\ fS^^feJctfStSISTtfiJc^ 



6c«ffilLTM#-b4J:5a*Sn, S0A12 

[0045] mmtj&Mt. s o a i -z^m^im- 

#fcl S 0 A 1 2 ^{g-ifiMfl^- KTisMTS C fc K X <9 

[0 0 4 6] Xts^-h 2frt><OK<D*Mffi&tn\$ 
- h 5 frSoftoA&tflfifcl, Xtit°~ h 2 
-M^^aftfrSJlfcSiStt^SIS:?-^* i 6 

c CD^Sggi:. ff A#- h 5 P) tli^^- h 3 

§^5ii/cM*#iifli7^;b^ 1 6 c©ai*i 
b 5^6A*^n^^tt?ia^it{*^iiii7^;i/^ 1 6 

[0 0 4 7] )iHf-*al/-**lV^tlllcSo 

[0 0 4 8] Gtiais©^ 8 ©iMag) 0 9 tc^ir* 

11*4 h t Lfc 4 jtf- h^+j--^n 
1 8*ffl^So 4^-F»-tal/-^ 1 8© 

#@<D#— hT*$>£>#-h 1 0 3 t S 0 A 1 2©[g£{| 

y^ura f b g 1 9 %mwLrc&-em 2 omtm&tm 
[0049] 010 commit 4 h ^-^-zl v 

-^18, 0^al/-^ 1 1 fcitfF B G 1 0frP> 
fc5ft¥B*0#SMflH& ff^ffifflFBG 1 9© 
Klt&SwiDu *5<fctf B P F 1 3 <0i2ii?Sifi^OKO 

[0050] 010 (a) t^-wt^i 2 ovmm 

tt, fi##fflW F B G 1 9 cDSSSft^a 12 1 (0 1 

0 (b) ) rt£S£"$"5o 010 (a) ^-fSM^ 

1 2 2 ©ifcgfcl, ±IB^S«O^K^gw« 1 2 3 ft 

0 , fr-D{m y Mm f b g 1 9 (Dmmmn 1 2 4 

(0 1 0 (c) ) ©jggfcfflV'TlESf 5o 

[0 0 5 1] A*#-h 2tA*?n/:WDMl^O 

h 1 0 3 <fc t> mtisn, imfimm fbgi 9-^a^ 

{f*tftfciM##ffiffl FBG19 fc J; 
>t°-M 0 3-\|IA*?n, 4*-h-9— *aU-^ 1 
8 M 0 4 J; 5^tt|gl2 0 icXtslEHZo tt£ 

SWiff ^iltffi F B G 1 9 £jgjfiU S 0 A 1 2 kl<fc 

Dti'i'i, ^M^ti/c^ bpf 1 3ttwmisTfty- * 

1 1 1 0 l'xfcAASnS. 

[0052] *ningjBfc«tn^ sfcftLfcB'J^osg 

(01 0 (a) ) £J |J I^TSH if, i '} t miAi V}<D&M* 



[0053] (jtmgso^ 9 ©^mso imft t wm. 
mm^Lm^mm^m^ftm 9 <Dmm, mmmm 

P F *fflv->fc*^t:«S3tlHlKt &mmti£'?&Z>o 

D*-M03i:SOA12 ©P B ^c0co»c^-+ri 

1 I ,»:{,; ijvh»U!i F B G 1 U ft-*}—* 

[00 5 4] CCT, 1 WW-^ab-^ 1 1 , 1 

8 f b g i ofr^tezyt^mmoydmmmmtim 
mm f b g 1 9 commMWisM, m^nm 1 o k*. 
LKmwviywm m (a) ay^u^ir^ m 

(b) HFBGl 9Cf[t) tLTS5„ 
[0 0 5 5] fcfc, ±$Lfc*f§BJM§mS©&ft 
MSMtfc'^T, KSSd^y F;U7^M (FBG 

1 0) fc^WiMiiSO^y K^X?^* (liftf*^ 
117^/^1 6 a, 16 b, 1 6 c) fcJ&gRT&Ofc 

[0 0 5 6] flRfcfx F B G 1 0%fflV>fc*^lCtt % * 

©ia& ^epijp-r?) us* i&sft-r s c fc t * o »g rise* 

16 b, 16 c«fflV>fe#&t^ ^colljf-^t?^ 
[0 0 5 7] (jftS^S3fc*y \-y—Z<D%\<0%Sim 

7-/7) <Dmi<D^mmic-o^T, 01 2»ilt 

[0 0 5 8] ^'MmJBmiDV >V*y h7-^-pf±, k 
#@(DRNk2 3*^^nflORN2 2 IfflcDCN 

2 1 ^±€M2 7E11L, §RN2 2 fcitf-'R Nk 
2 3tfCN2 1 lMl T-ltfg^fdo R Nk 2 3 l±± 

[0059] c n 2 1 icitmw&^mmn^tircu- 

2 4 jmw>(itc.n tccn ■•) , &rn2 2^l 

N 2 1 e> R N 2 2-\cD{S^t7tJi}<;^i: RN22fr5.CN 

2 1 ^<Dmmm^<Dfflkm?&zmmytf$.ft£* 4 s 
Lrmm l fc «t 3 1 isi-sft^ffl v^t fge'^c l t 

fe«tV->U 0 9^r#^LT^JLfc<t5tRN 2 2 til 

[0 0 6 0] CN 2 1 frP)jMtH^tlfcWDMfi^©5 
•5, ?SgAk©7 1 £ti7 1 e[HlK©RNk 2 3(C*3^T^>K^tl 
§ „ M*§3fo£#f± R N k 2 3 i^oi^ ^ffi^lSJc «fc 0 



5SIBSnfe», WDMff^clf A£tlT^K©RN 2 
[0 0 6 1] ^mMJfmv*"; by-^fllfKEfeVT 

«\ R N 2 2 JCfcVT ^'©MftSJfP^T? ifrgtf ft 

[0 0 6 2] QSg^Sft* 7 h 7-* ©fg 2 ©^ffiJB 
H) m 1 3l±*^^SjSg^a3t*'f h7— 
2 ©l»mi©#tJ&0T-&5o 

[0 0 6 3] 12 1 3fct±, SV^lcSSjSiSSftitWlRl^ 

g & 5 2 / 1 * * t y * y - K » «k tfiiffi © y * - h y 
- vmn^ &*7sK&sm\z.&%wm&-ziii>%R Nx 

2 8 t R Ny 2 9 £IE«Lfc 2 7 7^^0M£)H 
WDMU h7-^%«fiScbfc^!l%^bTt/^o 
^HffltDJBffifcfe^Tli, C N 2 1 A^ffi^ nfcS^ 
Sfft^ffl^T, R Nx 2 8 £ R Ny 2 9 fHTUffll^^:^ 

[0 0 6 4] 0f 11-0*3 (CW) fcfttf£»1-Sft7 7-(' 
^ l 5 Ay©^7x l 5 6^figLTfc»3, ^7. 

1 5 6KH3V>T, SSAy£#ft-f £ftADM 1 5 1 

t, ^Kbfc3tM#«SM-r«JfclftlU82 0 cwtfx* 
g©RN*2 8 (fftfiH^fc^BS) fcIE«£fW iSR Ay 
%^(SLTSiB1"S2(E|8Kt^5)te|5IliSl 5 2*<y#! 
©R Ny 2 9 (ffit±iIS%#ftS) EEl«ntV^. - 
^ sufltm t) (CCW) t^MEM-T5^7r^/U 
5 7fA»0/U 1 5 8^figbTJ3*3> ^7, 1 5 8K 
feVT, S« A x L T SEIi-T 5 W ft ^ 5 Jtlal 
SSI 5 2 4 RNx 2 8£iE«3ft, fcR A x 5ft 

2 0 c c w#R Ny 2 9 tIBg2ftT^5o 

[0 0 6 5] RNx 2 8fr5>RNy 2 9 ^©Mff ©ill^SC 
«\ C CWgS)t7 7^^ 1 5 7±KiftSAx©SSIi 
ft^tHU RNx 2 8{c33^T#te, tgll, ^11*5 <£ 
tfffiAfcfr^T, R Ny 2 9<DSff^t*3V^T§fif 
§ 0 M^OCW»l^}C(l 3t7 7^1 5 5± 

Cts^tifiS Ay5:fflv^Tfpia©c: t^T-5o 

[0 0 6 6] RN<2 8Sft(iRN»2 9^-ftL/c 
fcft©«fffi%MfP^ 3 ^©ifcS^jf^fc 

[0 0 6 7] CI 1 ^X^O 1 lORNA'i 

IBPfKfc i: 5 1> <E> LT Has L fc , 1 / ^7 rt 5 IBS© 

</\ 

[0068] (ft0E§©s i o (Dmmmm) ±m 

[0 0 6 9] llT\ ^fglEfC&SftlHlEgtHc S 0 A 1 



2%m^fcm-a, Ramaswamifiatltt'SOA 
1 2^lzmi%mmm^m (Cross Gain 
Modulat ionlCGM) , fflSfilffl^lS (C r 
oss Phase modulat ion:CP 
M) % mftMMn (Fou Wave Mixmg:F 

wm) m<D®$kmm Lxmmmmm^m^t § 

tH?f$<D (R. Ramaswami and K. N. S 
ivarajan, "Optical network 
s a practical perspectiv 
e, "MorganKaufmann Pul 1 i sh 
ers, Inc, 1998. ) Z. ktfftSfttVSo 
[0 0 7 0] 0 1 4 ©#ff.£« S O A 1 2fp©C GM^rfU 
fflLTfcD, *HfiS©®Sll±, EI 2 ©ftlHSgKl^Tft 
#7°7 1 5^A734-°- MIJ©!g 1 (Dfflr- + 3.-7 1 1 
M03kSOA12 ©HKjf ALfclt$kfto 

[oo7i]^77i5 oymmmx^- m 6 4 ^ 
zwL&\i<mmnmi<nrc : m\ji?Zo sgA2©ft 

Ai©ftkft#7°7 1 5KX<0^l^n, SOA12t 
A73^n?»o SOA 1 ZKWCGMaStiD, 3 
^ftTfe^Sfi A i ©fttcWT 5 S 0 A 1 2 ©fitf#«jfc 
5 A 2 ©ft^Stf At ^ £ $ fj/j^ < ft u , &g A 2 ©ft 

[0 0 7 2] £ ©SH, Sfi A 1 ©fttejfcg A 2 ©ft©{f 

^^->ka*©^^->^3Sja^ii?ti§o llt, 

S 0 A 1 2 OftatEB^nfc B P F 1 3 ©Jlii^ilc 

rssAi©ft«3Sjibs asA2©3fcttaE»fr««fc5 

[0 0 7 3] LOi^ELT, ft*7°7 1 5fcA*2ft 

a 2 ©ftit -stttMfi a 1 ^mmzti, B P F 1 3 <k 

DttiTa^ni.,, ^©^ ifcSAi©M*§H:ffl;*J#-Ui 
CEBS nfc^ 2 (D»-+al/-? 1 1 <Dt°~b 1 0 
UcXjjZtl, ft©WDMff^tCfflA^tl§o 
[0 0 7 4] *Mi©»«lt*3V^Tf±, -*t©ft-9"-+ 
al/-^ 1 ltFBGl O^B^Sft^g^^fgjlLT 

fti2©tifi)c©ft^S»^c:n^^^Tffli^ c k 

7?^§o 

[0 0 7 5] (Mfi^Sft^ «y h 7-^©^ 3 ©Hfifijg 

IB) ai3B®i o©^i6s^©ftiaKT-*5ifis^ 

^IS5WDM^7 r-7— ^K©^>^7x— Xk L 
Tfigffl Lfe»g^S3t* y h 7-^©»f ag©«ii)cia 

[0 0 7 6] CN 2 1 tllORN 2 2^B^5WDM 
|J>^7 F7-7^ ffi©^-y h7-^Sfc^MfzL 
fc7 - F 1 7 0 6 Mil A 0 1 h e r ©ftff ^ n 
§0 ?$SAother©fI^i, k#@©RNk 2 3fcES* 



n/cjgi oojmmmmoyym^ otsego ho (01 
5 mm <Dmmffixt°-h 1 6 4i^x^sn, rn 
k 2 3 tfj o mx^nrmm i \ ^mm^nmk, ± 

6M2 7±<DWDMffi#£jfASft3o 
Co o 7 7] #&5S«!lBlc«fcnfcf, i^fifc»M»J»* 

n^S^lf fcftVR Nk 2 3 fCfc^Tfc, ffiCD^y h 
7-y, feSWiffliLfcy— F 1 7 0A^6.O3fcM# 
£\ RNk 2 3<D)S-r 5WDM^7 h7-y<Dfeg^U 

[0 0 7 8] 

ttfcf, ^SOggft^tttc ± c, fiSg^Mtt* v Y 7- 
>7 <0 U h y - F 33 It S ^©SJISJffl^g L 

7-y «3\ mmt&*)®w>\c-t% c fc^fsai 
[0 l ] *3£Hlifc:«33tl§IB©£ i ©^fift^ag^-nt 

JjxL0T-$>3 o 

[0 2 ] *«wt«53ttiHiBo» 2 ©maflyiBfc^-f* 

[0 3] H 2 ©^jfiJgffifcfcttS FBGtBPF ©Mil 

[0 6 ] ^BatftSTtsKo® 5 <Dmmm*^~$m 
[ia 7 ] *^K«53t@Ko^ 6 ©^ffi^fi^^-r« 

[0 8] *5§0Bc^5ft02g«lg 7 (DUMJBfi^^l 
[0 9 ] *fg^tc^S3tlHlK©^ 8 ©llffiW&7Kr#! 
[0 1 o] *f6^^^53tlllKo^8<0llSS!^«lfi:felt 

5FBG tim^mm FBG ©KtfX^y b;k BPF 
[011] *%ffllz&ZKM&<D%9 0)mffi&M%:7F.ir 

«fi£0T<fc§o 

[Hi 2] *mmci%%ft®&*m^TM!&Lrc$.m§> 

[0 1 3] ^^^S^HSS^Jl^TSiJlL/cSS^ 

■So 

[014] *fgwjc^53tiiK©^ i oojmtjBm^ 



[015] *^{c^5^@bso^ i oomimm^m 

^^T#M0T2d5 o 

[0 16] fiE*©WDM*-y h7-^Hf«&aVr 
Mc0T'fe5 o 

[0 17] «©WDM*7 b7— J^Cfc^T, FBG 

fct£*03taUffi (RN) <DH^J^^T«0T?fe5c 
[fi^wpffl 

1 7t7FFn-y7°-&St5 (ADM) 

2 A7J*°-b 

3 mj]#- b 

4 h 

5 WXt°- b 

1 0 77^t7*77^1/-f^y^ (FBG) 
1 1 

1 2 «*^i«s (SOA) 
13 ^ryF^X7-fM (BPF) 
1 4 JfcTWl/-* 
1 5 ft#7*5 

16 a, 16 b, 16c Wttt&MW7 4 fr* 
17 

1 9 fH^^'ilffl FBG 

2 0, 2 0cw, 2 Occw JttttaS 
2 1 -t?y^y-F (CN) 

2 2 y^E-by-F (RN) 

23 mkSgcDU^r-hy-F (RNk) 

2 4 U— 9* 

2 5 ifcgv;l/?-7V*tt GKMUX) 

2 6 ?£*xV;1^7Vy-tt (SiDMUX) 

2 7 ifeMSSS 

2 8 IxSIORN (RNx) 

2 9 Iy#g(DRN (RNy) 

1 0 1, 1 0 2, 1 0 3, 1 0 4 fr°— b 

15 1, 15 3 ytwm-wt 

1 5 2, 1 5 4 ft@B8 

1 5 5 %-7t4* tmrn'oim) 

157 ^y-fA (SBfltlH] 0 fsjM) 

1 5 6 fcSAyCD/^X 

1 5 8 i&HAxtfV^X 

1 6 4 ftfl^Jf A#- h 

170 ffi©^-y h7-y«y-F 

MlE*f*«ii£] 0ffi 
MuFJtiUig^] ^0 

[ffiiETj/S mm 
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